I N T R O D U C T I O N
Breast cancer accounts for about 28% of new cancer cases each year. In Brazil, 59,700 new cases of breast cancer are estimated to develop in each year of the 2018-2019 biennium [1] . Risk factors include inadequate diet and overweight [2] . Obesity causes an increased risk of breast cancer due to high concentration of insulin, sex hormones and inflammation, and may negatively affect cancer survival, quality of life, disease recurrence and mortality [3] .
Dietary assessment aiming at identifying risk factors for the onset of breast cancer and/or its recurrence has been studied more intensely over the last two decades, leading to the development of preventive guidelines for both the onset of breast cancer and the disease recurrence. However, there are still several queries about the exact contribution of different components present in food in reducing or increasing the risk for the disease. Additionally, there are unclear controversial aspects regarding nutritional status, such as premenopause or postmenopause interaction [2] .
On the other hand, despite studies and discussions on the interrelationship between nutrition and breast cancer, the focus has not yet been specifically targeted at compliance with the guidelines provided by the Guia Alimentar para a População Brasileira (GAPB, Dietary Guidelines for the Brazilian Population), which is in its second edition [4] . In this second version a new proposal for food classification was introduced, which highlights the importance of the degree of processing as a benchmark for a healthy diet and disease prevention.
Thus, the GAPB addresses the importance of a diet based on fresh or minimally processed foods, free of chemical additives and industrialized products that should provide health benefits, controlling chronic diseases such as cancer and its relapse. In addition, the GAPB recommends limiting the intake of processed foods and avoiding ultra-processed foods [4] . Current data confirm a relationship between a major ultra-processed food intake and all cancers hazard, including breast cancer [5] .
Subsequently, a new food classification was proposed: the NOVA [6] , that classified food into: fresh/minimally processed, processed culinary ingredients, processed food and ultra-processed food. In contrast the World Cancer Research Fund/American Institute for Cancer Research (WCRF/AICR) [2] does not establish the same food stratification, but advocates limiting the consumption of fast food and processed food that are high in fat, starch or sugar.
Considering the importance of breast cancer from an epidemiological point of view, and the absence of this type of dietary review in this population group, the objective of this investigation was to analyze the diet (according to the Dietary Guidelines for the Brazilian Population) and the nutritional status of women surviving breast cancer.
M E T H O D S
This is a cross-sectional study, conducted at the Regional Integrated Center of Oncology, located in Fortaleza, Ceará. The study population included women who survived breast cancer and who are undergoing treatment at the Center. The term breast cancer survivor follows the description of the WCRF/AICR [2] for cancer survivors in general, which sets forth that the term covers breast cancer survivors, from diagnosis to treatment and extending to the end of life.
This was a convenience sample that included 201 women. Female patients over 18 years of age and with breast cancer were enrolled, but those who had already been diagnosed with psychiatric and/or neurodegenerative disease and who were using medication that impaired cognition were excluded. Data collection was performed from March to November 2017.
Participants were interviewed to fill out a semi-structured data survey instrument, consisting of demographic, socioeconomic cultural and health variables and the Food Frequency Questionnaire (FFQ), validated for the Brazilian population [7] , for dietary evaluation. Anthropometry was performed, measuring weight, height, waist circumference and hip circumference.
Weight and height were measured using a mechanical anthropometric scale, Filizola brand, São Paulo − Brazil, with 150kg capacity and sensitivity of 100g. Waist and hip circumferences were measured with an inelastic measuring tape, Sanny brand, São Paulo − Brazil, with a length of 2.0 m with 0.5cm sensitivity and scale division in millimeters, flexible, facilitating the adjustment of the tape to the body. The measurement protocol followed Norton&Olds [8] guidelines for weight and height measurement, and for waist and hip circumference measurement.
The nutritional status of the patients was classified according to Body Mass Index -(BMI) (kg/m²). If <60 years old, the parameter adopted was the World Health Organization's (WHO) [9, 10] . The classification included: Underweight (BMI <18.50kg/m²); Eutrophy (BMI 18.50-24.99Kg/m²); Overweight or Pre-obesity (BMI 25.00-29.99kg/m²); and Obesity (BMI ≥30.00kg/m²). Although the WHO [10] sets forth three degrees of obesity, for the present study, all cases of obesity were grouped under the title obesity. For elderly patients (≥60 years old), the classification parameter used was that of the Pan American Health Organization [11] : Underweight (BMI ≤23.00kg/m²); Appropriate weight (BMI> 23.00 and <28.00kg/m²); Pre-obesity (BMI ≥28.00 and <30.00kg/m²) and Obesity (BMI ≥30.00kg/m²).
Waist Circumference (WC) and Waist Circumference/Hip circumference (WHR) ratio were measured in order to estimate abdominal fat accumulation, defined as a WC greater than or equal to 80 cm, and an RCQ greater than or equal to 0.85; such cutoff points were adopted here because they are endorsed in the last WCRF/AICR report [2] .
The FFQ included 102 food items [7] ; the data were transformed into grams or milliliters of daily consumption, using a standardized table (Individual Food Intake Analysis in Brazil − Household Budget Survey, HBS 2008-2009) [12] . Calorie and macronutrient diet composition was determined using the United States Department of Agriculture (USDA) table.
The foods consumed were stratified into 4 groups: fresh/minimally processed food (Group 1), processed culinary ingredients (Group 2), processed food (Group 3) and ultra-processed food (Group 4) according to the NOVA food classification [6] set forth in the GAPB. The proportion of the daily intake contribution of each of the 4 groups in relation to calories and macronutrients (protein, lipids and carbohydrates) was calculated.
Statistical analysis of the data was performed using the IBM ® SPSS ® (software, version 22.0 (Chicago − United States). For the anthropometric variables evaluation, the Chi-square test was used. Considering the scope of the study, for the purpose of statistical analysis the BMI variable was dichotomized into overweight and no overweight, since overweight is associated with the risk of relapse. The Spearman correlation test was used to review association between anthropometric variables, food intake and patient's age.
The study was designed according to Resolution 466/2012 of the National Health Council and approved by the Research Ethics Committee of the Institution responsible for carrying out the study (CAAE -59485816.9.1001.5078). All participants signed an informed consent form to participate in the investigation. Table 1 shows the demographic, socioeconomic, lifestyle and health characterization of the female patients assessed. The lower proportion of women aged 18 to 35 years (6.9%) should be observed. The average age was 50 ± 11 years. Most of the interviewees went through 11 years of schooling (77.6%), predominantly up to 8 years education (46.8%). Also predominant were patients on sick leave and retirees (58.2%), with family income up to 2 minimum monthly wages (76.6%) and Regarding anthropometric data, the patients assessed had an average weight of 68.18 ± 14.59kg, and an average body mass index of 28.46 ± 5.56kg/m². Regarding the WC, 79.6% had waist circumference ≥80cm; and 64.2% had a WHR ≥0.85, indicating accumulation of abdominal fat. Table 2 shows the findings, stratified by age group, indicating a higher proportion of overweight (pre-obesity + obesity) among women under 60 years of age (p=0.003), but both age groups exhibited high WC and WHR measurements, with no difference between them.
R E S U L T S
Food intake stratified according to the degree of food processing is shown in Table 3 for patients under 60 years of age, and in Table 4 for patients aged 60 and over; patients showed similar food consumption (p>0.05), with a predominance of fresh/minimally processed foods. Correlation between anthropometric variables, food intake and age range is shown in Table 5 . No correlation was observed between food consumption according to the degree of food processing and the nutritional status.
D I S C U S S I O N
The study detected a high prevalence of overweight patients and, in the dietary evaluation, a consumption of about 1/3 of processed and ultra-processed foods contributing to the total energy intake was observed, regardless of age group.
Breast cancer occurred in relatively young women. Although it is reported that about 75% of the disease cases are diagnosed in women over 50 years of age, statistics indicate an increased incidence in young women [13, 14] . Although smoking and alcoholism are also risk factors for cancer disease and its relapse [2] , their incidence was low in this study. However, other morbidities were present, especially hypertension and type 2 diabetes Mellitus, which, like overweight and physical inactivity, are hazard factors for breast cancer [15, 16] .
A recurring concern in breast cancer survivors is the diagnosis of other diseases such as hypertension, diabetes and others. Chronic medications use is also an issue. Reports indicate that drugs for the treatment of hypertension and diabetes have been associated with changes in body composition and food intake [17] [18] [19] [20] . Studies evaluating the effect of metformin use on patients show improvement in satiety, eating behavior, and modulation of metabolic response to nutrient intake [18] [19] [20] . Although this relationship was actually observed, such associations were not the object of the present study.
Patient anthropometric data showed that most of the patients exhibited high WC and WHR, indicating excess abdominal adiposity. High weight is one of the risk factors for breast cancer, especially in postmenopausal women [2] , maybe due to overexposure of the breast epithelium to different bioactive substances produced by the adipose tissue [21] . This study population review showed that older patients exhibited a lower prevalence of overweight (p=0.003), although the proportion of obese women was higher in this age group (age ≥60 years).
Consumption of foods with a high degree of processing has been increasing gradually in the population, as shown by a few studies conducted in the USA, Canada, New Zealand, the United Kingdom and Brazil where the intake of ultra-processed food products contributes from 25,00% to 61.7% to the total daily energy consumption [22] [23] [24] [25] [26] .
Louzada et al. [27] , conducted an investigation to determine Brazil's diet nutritional quality, in which 32,898 Brazilians were assessed. The authors found an average daily energy intake per capita of 1896kcal, with 58.1% provided by fresh or minimally processed food, 10.9% by processed culinary ingredients, 10.6% by processed food and 20.4% by ultra-processed food. In the present study, the contribution of processed and ultra-processed food was, respectively, 18.7% and 14.2%, for women under 60 years of age and 16.1% and 14.7% for elderly women, therefore within the range reported in the studies mentioned above [22] [23] [24] [25] [26] . Increased consumption of these foods may be associated with the onset of different diseases, since ultra-processed foods most of the times have a high fat content, simple carbohydrates, sodium and high energy density, as well as a low amount of fiber, vitamins and minerals [28] [29] [30] [31] .
There is a gap in the literature regarding the tolerated ingestion level of processed and ultra-processed food, which could lead to a higher risk of diseases or a worse control of such diseases. This gap is found both in the GAPB [4, 6] and in the WCRF/AICR report [2] .
In the case of ultra-processed food, it should be understood that the word "avoid" that appears in the GAPB [4, 6] means not to ingest such food under any circumstances; however, in the case of processed food, the word "limit" does not help to allow a science-based set up of thresholds. The quantitative interpretation is even more difficult in the WCRF/AICR [2] , because these Bodies do not use the processed and ultra-processed terms, but "fast foods" and "other processed foods", recommending to "restrict" intake, but only of those foods high in fat, starch and sugar.
Thus it was not possible to evaluate whether the daily consumption of processed and ultraprocessed foods of about 1/3 of the total caloric contribution is adequate or excessive. In terms of educational initiatives to foster health and disease prevention and control, certain limits should be set out in order to better guide the population in connection with their food selection.
Moreover the National Consensus on Cancer Nutrition [32] , which focuses on the treatment of cancer patients, is silent regarding the consumption of ultra-processed food, as there are only generic recommendations to avoid the consumption of processed food such as fast food, sodas and processed meat.
A study performed by Fiolet et al. [5] found that the ingestion of ultra-processed food was associated with increased risk of cancer and especially of breast cancer. The latter association was more specifically observed in postmenopausal but not in premenopausal breast cancer. A 10% increase in the proportion of ultra-processed food in the diet was associated with a significant 12% increase in the risk of cancer in general, and 11% in the risk of breast cancer. The authors found no significant association considering the group of processed culinary ingredients or processed food with cancer risk in any anatomical site. On the other hand, higher consumption of fresh/minimally processed food was associated with lower risk of cancer and specifically of breast cancer.
The review performed in this investigation regarding the degree of processed food entering the diet of breast cancer survivors is actually scarce in the literature. In addition, the reviews refer only to the caloric contribution, while in this study the percentage contribution of these food groups in relation to macronutrients was also evaluated. Thus, the larger contribution of processed and ultraprocessed food turned out to be as expected, for carbohydrates and lipids. In the case of proteins, there is a slightly lower contribution of processed foods to the daily intake, but much lower when considering the ultra-processed food, which was intaken by both adult and elderly women.
Despite the findings on the consumption of processed and ultra-processed food, there was no association of such intake with anthropometric markers (BMI, WC and WHR), neither in adult women nor in elderly women. A study by Schiavon et al. [33] showed that while patients with breast cancer who underwent nutritional education intervention developed an increased fruit and vegetable intake and decreased red meat and processed meat intake, there were no changes in their anthropometric measures such as body weight.
Although the study provides relevant information, there are some limitations related to the lack of information about patients' treatment phase and the impact on food intake. Although some studies have observed the effect of chemotherapy on the nutritional status and body composition [34, 35] , the feeding aspects are not yet clear in the literature [36, 37] , and the effect of chemotherapy on ultra-processed food consumption has not yet been evaluated. As potentialities of this study it is noteworthy that this is one of the few studies that evaluated the consumption of ultra-processed food in this population, and further research is needed to confirm such results.
Regardless of whether there is a relationship with nutritional status markers or not, the few studies that assessed disease hazards associated with the intake of processed and ultra-processed food show that there is a need to establish the kind of educational initiatives that should be taken on this matter, with view at making feasible decision-making on the frequency and amount of food intake allowed, as is the case with recommendations on alcoholic drinks and salt intake.
C O N C L U S I O N
Women surviving breast cancer who were assessed, consumed a higher proportion of calorie and macronutrient in their diet, represented by fresh/minimally processed foods; however, there is still about 1/3 contribution represented by processed and ultra-processed foods. There was no association of such consumption with investigated anthropometric markers; however there was a predominance of overweight regardless of age.
So far, there is no theoretical reference that allows affirming that the amount of processed and ultra-processed food consumed represents a hazard for the health of those women. Further studies are required to establish which intake limits for these two food groups are acceptable to ensure good health. 
